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The purpose of this study was to examine the effects shock prestrain on the microstructure
and reload behavior of unalloyed Ta, and Ta-2.5%W and Ta-10%W alloys. The test
materials were shocked to 45 GPa for 1.8 s and soft-recovered such that deformation
that occurred during this procedure was predominantly due to the shock loading. To assess
the mechanical response of shock-prestrained tantalum we have tested the annealed and

shock-recovered tantalum over a wide range of strain rates (104 to 4500 s-!) in
compression. Optical light microscopy was performed to assess the effects of shock
loading on the microstructures.

Shock prestraining caused an increase in the yield and flow stress in all of the test materials
(the behavior of unalloyed Ta is shown in Figure 1.) The test results suggest that the
athermal component of the flow stress is altered and to some extent work hardening is
exhausted. The effects of shock prestrain on the microstructure of the test materials were
examined using optical microscopy, which revealed features which may be deformation
twins. The results of these examinations and how they correlate with the effects of shock
prestrain on deformation stability under dynamic loading are discussed.

1000 —T T I T T T T I T T T T ] T T T L} I T T H T I T T I_
X 4500 s ]
) 800 |- _
a i shocked
\Er 600 unshocked ]
a : shocked -
© 400 unshocked—
» i 10*s™ )
8 200F ]
} %9 - 4
- L N
0+ ]
-l 1 1 L i 1 1 I H 1 1 1 I 1 H 1 1 l i 1 1 1 1 J 1 l-‘

0 0.1 0.2 0.3 0.4

True strain

Figure 1. Mechanical behavior of unalloyed Ta in the shocked and unshocked conditions at
strain rates of 10 s and 4500 s™ in compression.

*This work was performed under the auspices of the U.S. Department of Energy
by Lawrence Livermore National Laboratory under contract No. W-7405-Eng-48.



